Short photoperiod-induced gonadal regression: effects on the gonadotropin-releasing hormone (GnRH) neuronal system of the white-footed mouse, Peromyscus leucopus.
The peroxidase-antiperoxidase method was used to determine quantitatively the effect of short photoperiod-induced gonadal regression on the immunoreactive gonadotropin-releasing hormone (GnRH) neuronal system of female Peromyscus leucopus. In mice exposed to either long (16L:8D) or short (8L:16D) photoperiod, immunoreactive cell bodies were loosely organized into six groups: olfactory peduncle, diagonal band of Broca, septum, preoptic area (POA), anterior hypothalamus (AH), and basal hypothalamus. The POA and AH contain the largest number of cell bodies, which supply the major GnRH innervation to the median eminence (ME) and several extrahypothalamic brain sites. Exposure to short photoperiod increased the number of immunoreactive cell bodies within the anterior hypothalamus and preoptic area (AHPOA) and also increased the optical density for staining of immunoreactive cell bodies in the AHPOA and olfactory peduncle. The ME of mice exposed to short photoperiod had a higher density of GnRH fibers relative to that of mice exposed to long photoperiod, and the content of GnRH fibers in the rostral ME was correlated with the optical content for immunostaining of cell bodies in the AHPOA. These results are evidence that gonadal regression induced by short photoperiod (mediated by the pineal gland) involves alterations of GnRH neuronal activity. Notably, data from this study are consistent with the hypothesis that suppressed release of GnRH from neurovascular terminals in the ME, rather than lack of availability of the decapeptide, promotes gonadal regression.